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The European Technical Assessment is issued by the Technical Assessment Body in its official language.
Translations of this European Technical Assessment in other languages shall fully correspond to the
original issued document and shall be identified as such.

Communication of this European Technical Assessment, including transmission by electronic means, shall
be in full. However, partial reproduction may only be made with the written consent of the issuing Technical
Assessment Body. Any partial reproduction shall be identified as such.

This European Technical Assessment may be withdrawn by the issuing Technical Assessment Body, in
particular pursuant to information by the Commission in accordance with Article 25(3) of Regulation
(EU) No 305/2011.
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Specific Part
1 Technical description of the product

The JCP Option 1 Throughbolt is a fastener made of zinc plated steel, stainless steel or high
corrosion resistant steel which is placed into a drilled hole and anchored by torque-controlled
expansion. The following fastener types are covered:

- Anchor type Option 1 Throughbolt with external thread, washer and hexagon nut, sizes M8 to
M27,

- Anchor type Option 1 Throughbolt ITS S with internal thread, hexagon head nut and washer
S-IG, sizes M6 to M12,

- Anchor type Option 1 Throughbolt ITS SK with internal thread, countersunk head screw and
countersunk washer SK-IG, sizes M6 to M12,

- Anchor type Option 1 Throughbolt ITS B with internal thread, hexagon nut and washer MU-IG,
sizes M6 to M12.

The product description is given in Annex A.

2 Specification of the intended use in accordance with the applicable European Assessment
Document

The performances given in Section 3 are only valid if the fastener is used in compliance with the
specifications and conditions given in Annex B.

The verifications and assessment methods on which this European Technical Assessment is
based lead to the assumption of a working life of the fastener of at least 50 years. The indications
given on the working life cannot be interpreted as a guarantee given by the producer, but are to
be regarded only as a means for choosing the right products in relation to the expected
economically reasonable working life of the works.

3 Performance of the product and references to the methods used for its assessment

3.1 Mechanical resistance and stability (BWR 1)

Z007117.25

Essential characteristic

Performance

Characteristic resistance to tension
load
(static and quasi-static loading)

Option 1 Throughbolt see Annex B4, B5, C1 to C4
Option 1 Throughbolt ITS see Annex B8, C11 and
C12

Characteristic resistance to shear
load
(static and quasi-static loading)

Option 1 Throughbolt see Annex C5
Option 1 Throughbolt ITS see Annex C13

Displacements (static and quasi-
static loading)

Option 1 Throughbolt see Annex C9 and C10
Option 1 Throughbolt ITS see Annex C15

Characteristic resistance and
displacements for seismic
performance categories C1 and C2

Option 1 Throughbolt see Annex C6, C9 and C10
Option 1 Throughbolt ITS No performance
assessed

8.06.01-207/24
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3.2 Safety in case of fire (BWR 2)
Essential characteristic Performance
Reaction to fire Class A1

Resistance to fire

Option 1 Throughbolt see Annex C7 and C8
Option 1 Throughbolt ITS see Annex C14

3.3 Aspects of durability

Essential characteristic

Performance

Durability

See Annex B1

4 Assessment and verification of constancy of performance (AVCP) system applied, with

reference to its legal base

In accordance with the European Assessment Document EAD 330232-01-0601 the applicable

European legal act is: [96/582/EC].

The system to be applied is: 1

5 Technical details necessary for the implementation of the AVCP system, as provided for
in the applicable European Assessment Document

Technical details necessary for the implementation of the AVCP system are laid down in the
control plan deposited with Deutsches Institut fiir Bautechnik.

Issued in Berlin on 27 January 2025 by Deutsches Institut fir Bautechnik

Dipl.-Ing. Beatrix Wittstock
Head of Section

Z007117.25

beglaubigt:
Baderschneider
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Fastener version

Product description

Intended use

Performance

Annex A5 — Annex A7

Throughbolt ITS

Annex B8 — Annex B10

Option 1
Throughbolt Annex A1 - Annex A4 Annex B1 — Annex B7 Annex C1— Annex C10
Option 1 Annex A1 Annex B1 — Annex B2

Annex C11 — Annex C15

Option 1 Throughbolt

Conical bolt — Expansion sleeve Washer Hexagon nut
@ Bt —eo —— M8 to M20
_ @ | _ = _ _
@ K= \ M8 to M20
I > 3 ( o "
= N
= )
- - - - - = - | Q M24 to M27
= Il (M27 zinc plated
only)
Option 1 Throughbolt ITS M6 to M12
Fastener system
Option 1 :q .
gon
Throughbolt --H-- Washer
ITS S head screw
Conical bolt
Option 1
Throughbolt I -+t- Countersunk —-—— —t-+ Countersunk
ITS SK AN washer head screw
LExpansion sleeve -
Washer Hexagon nut Commerica
. standard rod
Option 1 '
Throughbolt —
ITSB N .
i )
-/

JCP Option 1 Throughbolt

Product description
Fastener types

Annex A1

Z007115.25
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Intended use Option 1 Throughbolt

hz hmin,1 bzw. hmin,2

h1
_ hef thix __i

A L =
g

e L
// % |
¢ =

\ -
AV,
21

OO

JCP Option 1 Throughbolt

Product description
Installation situation Option 1 Throughbolt

Annex A2

Z007115.25
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Fastener size Option 1 Throughbolt M8 to M20:
Marking 1 e.g.. <>BZ 15/3

Marking 1 e.g.. <>BZ 15/35

-

anchorage depth

1 2 3a 4 < identifying mark of manufacturing
plant
‘ /—L BZ fastener identity
21 — e' i b5 15 max. thickness of fixture for her
et F =FET = = e 35 max. thickness of fixture for hefred
Q Mg ™ efre
J—J—l/"‘- e L= M8 thread diameter
Cold formed version L M— Marking Additional marking:
L S of length A4 stainless steel
| HCR high corrosion resistant steel
Marking 2 e.g.. <>BZ 15 Marking of

Marking 2 e.g.. <> BZ 15

Product description
Fastener sizes and marking

: e : O identifying mark of manufacturing
N N = 1 R | R plant
HEG_ M8 \*:_ © = : {:H BZ fastener identity
— 15 maximum thickness of fixture for hef
Cold formed version - M8 thread diameter
— Additional marking:
T > N— A4 stainless steel
% ] I — % SE——— _EH — HCR high corrosion resistant steel
Free cut version L
Marking 3 e.g.. <>BZ M24-30
Fastener size Option 1 Throughbolt M24 and M27: < identifying mark of manufacturing
plant
BZ fastener identity
= M24 thread diameter
H _ _ _ _E _ _ 30 maximum thickness of fixture
= Additional marking:
A4 stainless steel
HCR high corrosion resistant steel
Marking of length C(c) [ D(d)[E(e) | F(f) |G(g)|H(h)| I() | J(G) | K(k)| L(I) |M(m)| N (n)
Length of fastener min =] 63,5 | 76,2 | 88,9 | 1016 | 1143 |127,0 | 139,7 | 152,4 | 1651 | 177,8 | 190,5 | 203,2
Length of fastener max <| 76,2 | 88,9 | 101,6 | 1143 | 127,0| 139,7 | 152,4 [ 165,1 | 177,8 | 190,65 | 203,2 | 215,9
Marking of length O()|[P(p) | Q(a) | R(r) [ S(s) | T(t) [ U(u)|V(v) | W(Ww)| X(x)|Y(y)]| Z(=z
Length of fastener min =] 215,9 | 228,6 | 241,3 | 254,0 | 279,4 | 304,8 | 330,2 | 355,6 | 381,0 | 406,4 | 431,8 | 457,2
Length of fastener max <|228,6 | 241,3 | 254,0 | 279,4 | 304,8 | 330,2 | 355,6 | 381,0 | 406,4 | 431,8 | 457,2 | 483,0
Filling washer VS and reducing adapter for filling the annular gap between fastener and fixture
Thickness of washer
<M24:t=5mm
=2M24:t=6 mm
JCP Option 1 Throughbolt
Annex A3

Z007115.25
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Table A1: Fastener dimensions Option 1 Throughbolt
Fastener size M3 M10 M12 M16 M20 M24 M27
Thread M8 M10 M12 M16 M20 M24 M27
Conical bolt
D dk= 7,9 9,8 12,0 15,7 19,7 24 28
Steel, zinc plated L| 65+ tax | 80 + tix | 96,5+t | 118+tm | 137+tx | 161+tnx | 178+tnx
Length of A4, HCR L| 65 +tix | 80 + tix | 96,5+t | 118+t | 137+tx | 168+tsx -
fastener” educed
anchorage depth Lhefred | 54 + tix | 60 + tix | 76,5+trx | 98+tsix - -
Thickness of filling washer t [mm] 5 5 5 5 6 6
Hexagon nut S 13 17 19 24 30 36 41

of filling washer t [mm)]

Table A2: Materials Option 1 Throughbolt

" With additional use of filling washer 3b the usable thickness of fixture is reduced by the thickness

Dimensions in mm

Product description
Dimensions and materials

Steel, zinc plated Stainless steel High corrosion
No. Part A4 resistant steel HCR
galvanized = 5um | sherardized > 45um (CRC 1) (CRC V)
M8 to M20: M8 to M20: MS 1o M20. M8 to M20:
Stainless steel High corrosion
Cold formed or Cold formed or s
Conical bolt machined steel machined steel (e 14401, 128304, |resistant stee]
e — ' shersriizad ’ 1.4578, 1.4571) 1.4529 or 1.4565,
9 2 S EN 10088:2014, EN 10088:2014,
cone plastic coated | cone plastic coated . !
1 cone plastic coated cone plastic coated
M24 and M27: . M24:
Threaded bolt el bt M24: - :
M24 and M27: steel, sherardized  |'Siainjess steel ggg;ﬂ?gﬁég?
i i .g. 1.4401, 1.
E— Steel, galvanized M24 and M27: gaNg1go48418926144404) 1.4529 or 1.4565,
Steel, galvanized : EN 10088:2014
M8 to M20: M8 to M20:
Steel (e.g. 1.4301 | Steel (e.g. 1.4301 or | Stainless steel Stainless steel
2 Expansion or 1.4401) 1.4401) (e.g. 1.4401, 1.4404, |(e.g. 1.4401, 1.4404,
sleeve EN 10088:2014, |EN 10088:2014, 1.4571) 1.4571)
M24 and M27: M24 and M27: EN 10088:2014 EN 10088:2014
Steel, zinc plated | Steel, zinc plated
3a |Washer Stainless steel :giZtZ?\;r:f;ZF
Steel, zinc plated | Steel, zinc plated (e.g. 1.4401, 1.4571)
i 1.4529 or 1.4565,
3b |Filing washer EN 10088:2014 EN 10088:2014
Stainless steel ggg;ﬂ?gﬁég?
4 |Hexagon nut cszézftla,dgalvamzed, Steel, zinc plated Sﬁgﬁ 8648489;(,)‘:;14571) 1.4529 or 1.4565,
) ? EN 10088:2014,
coated
coated
JCP Option 1 Throughbolt
Annex A4

Z007115.25
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Intended use Option 1 Throughbolt ITS

Pre-setting installation (V)

Through-setting installation (D)

Pre-set fastener body, the fixture bears on the screw or
thread rod only

The fastener is set through the fixture, the fixture
bears on the conical bolt
Option 1 Throughbolt ITS-IG

Option 1 Throughbolt ITS-IG S

consisting of Option 1 Throughbolt ITS-IG and S-IG
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trix

N

Option 1 Throughbolt ITS-IG SK

BZ-IGS M8 V, BZ-IGS M10 V, BZ-IGS M12 V or BZ-IGS M16

|

Vo 7T T 77 A —

i EZ/ /// A // £ o8 tfix trix

71, Py 7

Ny ssrras s

1107 /S /L T g v _(
& NE T =

4: i/// // s /:/L/,/ Z .i -

/] r,L// S S &

- h | |

Option 1 Throughbolt ITS-IG B consisting of Option 1 Throughbolt ITS-IG and MU-IG

[ 1

e ; Ve AV 7777777 7777777,

i ,’///7// 2 i /rtﬁx 4 %/ A )
% // - 7 hef e v ‘ i/ s //‘ 4 // hef Z/.//....._
s /Z/ E A A gy Bt SN S
VSV ot - SV 1

sy i e | Al B

/ / P 7 > s

A I//// R S s I?‘l i A I/// B g IS A A JLsd
el ‘S s s | P A A LT Z A

4 r..a./ LS L /.L._ A r_a_/ . LT S R T /./_;._
| [

B h | 8 h -

Setting tool

W AN
R \ —_ ] A\
i = | \

BZ-1GS M8 D, BZ-IGS M10 D, BZ-IGS M12 D or BZ-IGS M16 D

JCP Option 1 Throughbolt

Product description
Installation situation Option 1 Throughbolt ITS

Annex A5

Z007115.25

8.06.01-207/24




Page 10 of European Technical Assessment Deutsches

ETA-13/0364 of 27 January 2025 Institut
fir
English translation prepared by DIBt Bautechnik
Marking: < identifying mark of manufacturing plant
BZ fastener identity
M6  size of internal thread
10 max. thickness of fixture
(only Through-setting installation) 3 4
Additional marking: i‘
Ad stainless steel
HCR high corrosion resistant steel i _‘|'_ — :’ S-1G
Ls
e.g: <> BZM86-10 A4 L‘—‘l
1 2
x . P
Internal ]
o MRS ., i [ —— i I - ] < i
) ( e‘_ _< l thread | SK-IG
L
| L | et [
8 7
Commercial
standard rod  — I - MU-IG
I Ls |
1 1
Table A3: Fastener dimensions Option 1 Throughbolt ITS
No. | Fastener size M6 M3 M10 M12
pomcal bolt with & d 79 9.8 118 15.7
1 internal thread
Pre-setting installation L 50 62 70 86
Through-setting installation L 50 + trix 62 + tix 70 + tix 86 + trix
2 | Expansion sleeve see table A4
3 | Washer see table A4
Hexagon head screw width ac;lc;st: 10 13 17 19
4 Pre-setting installation Ls tin + (1310 21) | tix+ (1710 23) | tx + (2110 25) | twc + (24 to 29)
Through-setting installation Ls 14 to 20 18 to 22 20to 22 2510 28
5 Countersunk @ countersunk 17,3 21,5 259 30,9
washer t 3.9 50 57 6,7
Torx
Countersunk _ Torx 142 teel, zing Hexagon socket | Hexagon socket
bit size plated)
head screw T30 ) 6 mm 8 mm
6 T40 (Stainless
steel A4, HCR)
Pre-setting installation Lsk tix + (111019) | tix+ (151021) | tx+ (1910 23) | twx + (21 t0 27)
Through-setting installation Lsk 16 to 20 20to 25 25 30
7 | Hexagon nut width across flats 10 13 17 19
8 Commercial typeV  Lg> tax + 21 tax + 28 tax + 34 tax + 41
standard rod" typeD Le> 21 28 34 41
" acc. to specifications (Table A4) Dimensions in mm
JCP Option 1 Throughbolt
Product description Annex A6
Fastener parts, marking and dimensions Option 1 Throughbolt ITS

Z007115.25 8.06.01-207/24
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Table A4: Materials Option 1 Throughbolt ITS
Steel, galvanized = 5 pm ; High corrosion
No. Part acc. to Stam(lg;scsltlﬁel a4 resistant steel HCR
EN ISO 4042:1999 (CRC V)
Stainless steel High corrosion
Conical bolt Option 1 NaaHinaa stas) (e.g. 1.4401, 1.4404, resistant steel, 1.4529,

1 | Throughbolt ITS Cone plastic co’ated 1.4571) 1.4565,

with internal thread piasH EN 10088:2014, EN 10088:2014,
Cone plastic coated Cone plastic coated
Expansion sleeve Stainless steel Stainless steel Stainless steel

2 | Option 1 Throughbolt (e.g. 1.4301, 1.4401) (e.g. 1.4401, 1.4571) (e.g. 1.4401, 1.4571)

ITS EN 10088:2014 EN 10088:2014 EN 10088:2014
. High corrosion
Stainless steel :

3 Washer Steel, galvanized (e.g. 1.4401, 1.4571) resistant steel,
S-IG / MU-IG EN 10088:2014 1.4529, 1.4565,

’ EN 10088:2014
Stainless steel rHégiZtZ?]rtﬂs)tselzr
Hexagon head screw Steel, galvanized, (e.g. 1.4401, 1.4571) :
4 516 coated EN 10088:2014 1.4529, 14565,
' ' EN 10088:2014,
coated
coated
Stainless steel High corrosion
Bounfersunikwasher (e.g. 1.4401, 1.4404, resistant steel,

5 SKAIG Steel, galvanized 1.4571) 1.4529, 1.4565,
EN 10088:2014, EN 10088:2014,
zinc plated, coated zinc plated, coated

. High corrosion
Stainless steel ;

. Countersunk head Steel, galvanized (e.g. 14401, 1.4571) resistant steel,
g coated EN 10088:2014 1.4528,.1.4565,
SK-IG ' ' EN 10088:2014,

coated
coated
Stainless steel rHelgiZt;irtrgerZIn
Hexagon nut Steel, galvanized (e.g. 1.4401, 1.4571) !
T MU-IG coated EN 10088:2014 14520, 463,
' ! EN 10088:2014,
coated
coated
Stainless steel ggirs]tgonzrg’zgln
. Property class 8.8, (e.g. 1.4401, 1.4571) ‘
8 Commercial standard EN ISO 898-1:2013 EN 10088:2014, 1.4529, 1..4565,
rod . EN 10088:2014,
As > 8 % ductile property class 70,
EN ISO 3506:2009 | Property class 70,
’ EN ISO 3506:2009
JCP Option 1 Throughbolt
Product description Annex A7
Materials Option 1 Throughbolt ITS

Z007115.25
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Specifications of intended use

Option 1 Throughbolt

Standard anchorage depth M3 M10 M12 M16 M20 M24 M27

Steel, galvanized v
Steel, sherardized v

Stainless steel A4 and
high corrosion resistant steel HCR

Static or quasi-static action v

Fire exposure v
Seismic action (C1and C2) v 2 2)

Reduced anchorage depth " M8 M10 M12 M16

Steel, galvanized

Steel, sherardized

Stainless steel A4 and
high corrosion resistant steel HCR

Static or quasi-static action

N NN NI B NE AN

Fire exposure
Seismic action (C1 and C2) 2

) Only cold formed anchors acc. to Annex A3
2 No performance assessed

Option 1 Throughbolt ITS Mé M8 M10 M12

Steel, galvanized

Stainless steel A4 and
high corrosion resistant steel HCR

Static or quasi-static action

AN IR RN

Fire exposure

Seismic action (C1 and C2) )

" No performance assessed

Base materials:

« Compacted, reinforced or unreinforced normal weight concrete (without fibers) according to
EN 206:2013+A1:2016

» Strength classes C20/25 to C50/60 according to EN 206:2013+A1:2016
¢ Cracked or uncracked concrete

Use conditions (Environmental conditions):
» Structures subject to dry internal conditions: all materials

» For all other conditions: Intended use of materials according to Annex A4, Table A2 or Annex A7, Table
A4 corresponding corrosion resistance classes CRC according to EN 1993-1-4:2006+A1:2015

JCP Option 1 Throughbolt

Intended use Annex B1
Specifications

Z007115.25 8.06.01-207/24
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Specifications of intended use
Design:

» Anchorages are designed under the respensibility of an engineer experienced in anchorages and concrete
work

 Verifiable calculation notes and drawings are prepared taking account of the loads to be anchored. The
position of the fastener is indicated on the design drawings (e.9. position of the fastener relative to
reinforcement or to supports, etc.).

» Dimensioning of fasteners under static or quasi-static action, seismic action or fire exposure according to
EN 1992-4:2018 in conjunction with Technical Report TR 055, Edition February 2018

Installation:

+ Fastener installation carried out by appropriately qualified personnel and under the supervision of the
person responsible for technical matters of the site

» Hole drilling by hammer drill bit or vacuum drill bit

¢ Use of the fastener only as supplied by the manufacturer without exchanging the components of the
fastener

» Optionally, the annular gap between fixture and stud of the Option 1 Throughbolt can be filled to reduce the
hole. For this purpose, the filling washer (3b) must be used in addition to the supplied washer (3a). For
filling use high-strength mortar with compressive strength 2 40 N/mm?2 .

» |n case of aborted hole: new drilling at a minimum distance away of twice the depth of the aborted hole or
smaller distance if the aborted drill hole is filled with high strength mortar and if under shear or oblique
tension load it is not in the direction of load application

JCP Option 1 Throughbolt

Intended use Annex B2
Specifications

Z007115.25 8.06.01-207/24
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Table B1: Installation parameters, Option 1 Throughbolt

Installation parameters

Fastener size M3 M10 M12 M16 M20 M24 M27
Nominal drill hole diameter do| [mm] 8 10 12 16 20 24 28
Cutting diameter of drill bit deit <| [mm] | 8,45 10,45 12,5 16,5 20,55 | 2455 | 28,55
Steel, galvanized Tinst| [NmM] 20 25 45 90 160 200 300
Installation Steel, sherardized Tinst | [NM] 16 22 40 90 160 260 300
oraue Shainless.seel Tost| INm] | 20 | 35 | 50 | 110 | 200 | 200 | -»
A4, HCR et | [NNm]
Diameter of clearance
hola in the fixture di <| [mm] 9 12 14 18 22 26 30
Standard anchorage depth
Depth of Stec-al, zinc plated hi >=| [mm] 60 75 90 110 125 145 160
drill hole f\f'ﬂgﬁ — hi=| [mm] | 60 75 90 110 | 125 | 155 .
Effective Steel, zinc plated het | [mm] 46 60 70 85 100 115 125
anchorage i
depth o e hee| mm]| 46 | 60 | 70 | 8 | 100 | 125 | -"
Reduced anchorage depth
Depth of drill hole hired =| [mm] 49 55 70 90
) -1 ) £
Reduced effective anchorage hetrec | [mm] 35 40 50 65
depth
" No performance assessed b 5 bt i i
h1
2
i3
%
ﬂl :
//
Tinst
hz hmin.3
JCP Option 1 Throughbolt
Intended use Annex B3

Z007115.25
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Table B2: Minimum spacings and edge distances, standard anchorage depth,
Option 1 Throughbolt

Fastener size M8 M10 M12 M16 M20 M24 M27

Standard thickness of concrete member

Steel zinc plated

Standard thickness of member  hmins | [mm] [ 100 [ 120 | 140 [ 170 | 200 | 230 | 250

Cracked concrete

Minimum spaging Smin [mm] 40 45 60 60 95 100 125
forc> | [mm] 70 70 100 100 150 180 300

Minimum edge distance Cmin [mm] 40 45 60 60 95 100 180
fors> | [mm] 80 90 140 180 200 220 540

Uncracked concrete

Minimum spacing Smin [mm] 40 45 60 65 90 100 125
forc> | [mm] 80 70 120 120 180 180 300

Minimum edge distancs Cmin [mm] 50 50 75 80 130 100 180
fors > | [mm] 100 100 150 150 240 220 540

Stainless steel A4, HCR

Standard thickness of member  hminy | [mm] | 100 | 120 | 140 | 160 | 200 | 250 | -V

Cracked concrete

Minimum spacing Smin [mm] 40 50 60 60 95 125
forc> | [mm] 70 75 100 100 150 125 1)
Minimum edge distance G| [N i o 60 & 95 125
fors > | [mm] 80 90 140 180 200 125
Uncracked concrete
Mini : Smin [mm] 40 50 60 65 90 125
nimum spacing forc> | [mm] | 80 75 120 120 180 125 P
Minimum edge distance Cmin [mm] 50 60 75 80 130 125
fors > | [mm] 100 120 150 150 240 125

Minimum thickness of concrete member

Steel zinc plated, stainless steel A4, HCR

Minimum thickness of member  hmnz [ [mm]| 80 | 100 | 120 [ 140 | -» [ - [ -

Cracked concrete

Minimum spacin Smin [mm] 40 45 60 70
o forc> | [mm] | 70 % | 100 | 160 " a5 i
w : Cmin | [mm] 40 50 60 80
Winimum eage distancs fors= | [mm] | 80 115 140 180
Uncracked concrete
Wlidiuin ShasE Smin [mm] 40 60 60 80
EeoiE forc> | [mm] | 80 140 | 120 | 180 Y Y )
- . Crmin [mm] 50 90 75 90
Minimum edge distance
M erae & fors> | [mm] | 100 140 150 | 200
Fire exposure from one side
Minimum spacing Smini | [mMm] See normal ambient temperature
Minimum edge distance Cminsi | [mm] See normal ambient temperature
Fire exposure from more than one side
Minimum spacing Smingi | [Mm] See normal ambient temperature
Minimum edge distance Cminfi | [MmM] = 300 mm

Intermediate values by linear interpolation.
" No performance assessed

JCP Option 1 Throughbolt

Intended use Annex B4
Minimum spacings and edge distances for standard anchorage depth
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Option 1 Throughbolt

Table B3: Minimum spacings and edge distances, reduced anchorage depth,

Minimum spacings and edge distances for reduced anchorage depth

Fastener size M3 M10 M12 M16
Minimum thickness of concrete hmina | [mm] 80 80 100 140
member
Cracked concrete
o ) Smin | [mm] 50 50 50 65
Minimum spacing
forc>| [mm] 60 100 160 170
) Cmin | [Mm] 40 65 65 100
Minimum edge distance
fors =| [mm] 185 180 250 250
Uncracked concrete
Smin | [Mm] 50 50 50 65
Minimum spacing
forc | [mm] 60 100 160 170
o ) Cmin | [mMm] 40 65 100 170
Minimum edge distance
fors>| [mm] 185 180 185 65
Fire exposure from one side
Minimum spacing Sminfi| [Mmm] See normal ambient temperature
Minimum edge distance Cminfi| [mm] See normal ambient temperature
Fire exposure from more than one side
Minimum spacing Sminfi | [Mm] See normal ambient temperature
Minimum edge distance Cminfi | [Mm] =300 mm
Intermediate values by linear interpolation.
JCP Option 1 Throughbolt
Intended use Annex B5
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Installation instructions Option 1 Throughbolt
1 Drill hole perpendicular to concrete surface.
If using a vacuum drill bit, proceed with step 3.
2 Blow out dust. Alternatively vacuum clean down to the bottom of the
hole.
3 Check position of nut.
Drive in fastener, such that het or herrea depth is met. This
4 compliance is ensured, if the thickness of fixture is not greater than
the maximum thickness of fixture marked on the fastener in
accordance with Annex A3.
5 Installation torque Tinst shall be applied by using calibrated torque
wrench.
JCP Option 1 Throughbolt
Intended Use Annex B6
Installation instructions
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Installation instructions Option 1 Throughbolt with filling of annular gap
1 Drill hole perpendicular to concrete surface.
If using a vacuum drill bit, proceed with step 3a.
2 Blow out dust. Alternatively vacuum clean down to the bottom of the hole.
T F | -
3a 'I'VMWM Check position of nut.
3b l Fit the filling washer to the fastener.
The thickness of the filling washer must be taken into account with tix.
/
/// // // ///
i Y Al J - Drive in fastener with filling washer, such that her or hefred depth is met.
o o 7 2 5 2 3 . o .
4 X e il This compliance is ensured, if thg thlckne_ss of flxture_ is 5mm smaller (or
P T = 6mm when = M24) than the maximum thickness of fixture marked on
e gy $0 L the fastener in accordance with Annex A3.
0 o // /
5 Installation torque Tinst shall be applied by using calibrated torque
wrench.
Fill the annular gap between stud and fixture with high stregth mortar
with compressive strength 2 40 N/mm?2.
6 Use enclosed reducing adapter. Observe the processing information of
the mortar!
The annular gap is completely filled, when excess mortar seeps out.
JCP Option 1 Throughbolt
Intended Use Annex B7
Installation instructions with filling washer
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Table B4: Installation parameters Option 1 Throughbolt ITS

Fastener size M6 w38 M10 M12
Effective anchorage depth hert [mm] 45 58 65 80
Drill hole diameter do [mm] 8 10 12 16
Cutting diameter of drill bit deut < | [mm] 8,45 10,45 12,5 16,5
Depth of drill hole hi > | [mm] 60 75 90 105
Screwing depth of threaded rod Lsa® 2| [mm] 9 12 15 18
, S [Nm] 10 30 30 55
Installation torque, Test  SK_ | [Nm] 10 25 40 50
steel zinc plated
B [Nm] 8 25 30 45
Installation torque : [Nm] L i 2 L
stainless stequA4,‘ HCR Tinet BK [Nm] 8 e o8 op
B [Nm] 8 25 40 80
Pre-setting installation
Diameter of clearance hole in the fixture di< | [mm] 7 9 12 14
S [mm] 1 1 1 1
Minimum thickness of fixture trix 2 SK [mm] 5 7 8 9
B [mm] 1 1 1 1
Through-setting installation
Diameter of clearance hole in the fixture de< | [mm] 9 12 14 18
S [mm 5 7 8 9
Minimum thickness of fixture " tax 2 SK | [mm] 9 12 14 16
B [mm] 5 7 8 9

Table B5: Minimum spacings and edge distances Option 1 Throughbolt ITS

) The minimum thickness of fixture can be reduced to the value of pre-setting installation, if the shear load at steel failure is designed
with lever arm.
2 see Annex A5

Installation parameters, minimum spacings and edge distances Option 1 Throughbolt ITS

Fastener size M6 M8 M10 M12
Minimum thickness of concrete member Nimin ] [mm] 100 120 130 160
Cracked concrete
T Smin | [mm] 50 60 70 80
P g forc > | [mm] 60 80 100 120
s : Cmin | [mm] 50 60 70 80
Minimum Sdgs distance for s > | [mm] 75 100 100 120
Uncracked concrete
——— Smin | [mm] 50 60 65 80
pacing forc > | [mm] 80 100 120 160
- : Cmin | [mm] 50 60 70 100
WIMIAUECEHGR QiRaniEe fors> | [mm] | 115 155 170 210
Fire exposure from one side
Minimum spacing Sming | [mm] See normal temperature
Minimum edge distance Cminfi | [Mm] See normal temperature
Fire exposure from more than one side
Minimum spacing Sminfi | [mm] See normal temperature
Minimum edge distance Cminfi | [mm] = 300 mm
Intermediate values by linear interpolation.
JCP Option 1 Throughbolt
Intended use Annex B8
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Installation instructions Option 1 Throughbolt ITS
Pre-setting installation

1 Drill hole perpendicular to concrete surface.
7 If using vacuum drill bit, proceed with step 3.

LSy " Fd

o ¢ /// A, ﬁ.l“T
2 Blow out dust. Alternatively vacuum clean down to the bottom of the hole.
3 Setting tool for pre-setting installation insert in fastener.
4 Drive in fastener with setting tool.
5 Drive in srew.
6 Installation torque Tinst may be applied by using calibrated torque wrench.

JCP Option 1 Throughbolt

Intended Use Annex B9
Installation instructions for pre-setting installation Option 1 Throughbolt ITS
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Installation instructions Option 1 Throughbolt ITS
Through-setting installation

1 Drrill lhole perpendicullar fco concrete syrface.
If using a vacuum drill bit, proceed with step 3.
2 Blow out dust. Alternatively vacuum clean down to the bottom of the hole.
d ~| Setting tool for through-setting installation insert in fastener.
4 Drive in fastener with setting tool.
5 Drive in screw.
6 Installation torque Tinst may be applied by using calibrated torque wrench.

JCP Option 1 Throughbolt

Intended Use Annex B10
Installation instructions for through-setting installation Option 1 Throughbolt ITS
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Table C1: Characteristic values for tension loads, Option 1 Throughbolt (zinc plated),
cracked concrete, static and quasi-static action

Fastener size M3 M10 M12 M16 M20 M24 M27
Installation factor Yinst| [-] 1,0

Steel failure

Characteristic resistance Nrks | [KN] 16 27 40 60 86 126 196
Partial factor yws | [-] 1,53 1,5 1,6 1,5
Pull-out

Standard anchorage depth

e eamms  Muws[wn] 5 | o | s [ 25 | % | 444 | s0d
Reduced anchorage depth

o aams”  Molwn] s [ 7s [rer [ we | 4 [ o [ -
Increasing factor for fay "

Nrikp = We - Nrkp (C20/25) be| [ (ﬁ)

Concrete cone failure

Effective anchorage depth het | [mm] 46 60 70 85 100 115 125
Reduced anchorage depth hefred |[MmM]| 352 40 50 65 -0 -0 =N
Factor for cracked concrete ki =kan| [-] 7.7

" No performance asessed
2 Use restricted to anchoring of structural components statically indeterminate

JCP Option 1 Throughbolt

Performance Annex C1
Characteristic values for tension loads, Option 1 Throughbolt (zinc plated),
cracked concrete, static and quasi-static action

Z007115.25 8.06.01-207/24



Page 23 of European Technical Assessment Deutsches

ETA-13/0364 of 27 January 2025 Institut
fir
English translation prepared by DIBt Bautechnik

cracked concrete, static and quasi-static action

Table C2: Characteristic values for tension loads, Option 1 Throughbolt (A4 / HCR),

Characteristic values for tension loads, Option 1 Throughbolt (A4 / HCR),
cracked concrete, static and quasi-static action

Fastener size M8 M10 M12 M16 M20 M24
Installation factor yinst | [] 1,0
Steel failure
Characteristic resistance Nrks | [KN] 16 27 40 64 108 110
Partial factor s | [-] 1,5 1,68 1,5
Pull-out
Standard anchorage depth
Characteristic resistance in
cracked concrete C20/25 Nrip | [kN] e 9 16 25 36 40
Reduced anchorage depth
Characteristic resistance in 1) 1
cracked concrete C20/25 Nricp | [kN] S 7,8 Ao, 2 183 ) )
Increasing factor for tie| [ £ \*
NRk_p = We - NRk,p (020/25) (E)
Concrete cone failure
Effective anchorage depth her | [mm] 46 60 70 85 100 125
Reduced anchorage depth Nefred | [MmM]| 352 40 50 65 -0 R
Factor for cracked concrete Kern | [-] 7.7
" No performance asessed.
2 Use restricted to anchoring of structural components statically indeterminate.
JCP Option 1 Throughbolt
Performance Annex C2
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Table C3: Characteristic values for tension loads, Option 1 Throughbolt (zinc plated),
uncracked concrete, static and quasi-static action

Fastener size

M8

M10

M12

M16

M20

M24

M27

Installation factor

Yinst

[]

1,0

Steel failure

Characteristic resistance

NRk.s

(kN]

40

60

86

126

196

Partial factor

TMs

L]

1,5

1,6

1,5

Pull-out

Standard anchorage depth

Characteristic resistance in
uncracked concrete C20/25

Nrk,p

[kN]

12

16

25

35

51

62,9

71,3

Reduced anchorage depth

Characteristic resistance in
uncracked concrete C20/25

NRk,p

[kN]

7,5

18

26,7

Splitting

Standard anchorage depth

Splitting for standard thickness of concrete member (The higher resistance of case 1 and case 2 may be applied;

Carsp May be linearly interpolated for the member thickness hin2 < h < hping (Case 2); Whse= 1,0))

Standard thickness of concrete

hmni2|[mm]| 100 | 120 | 140 | 170 | 200 | 230 | 250

Case 1
Characteristic resistance in Nozicsp | [KN] 9 12 20 30 40 623 50
uncracked concrete C20/25
Edge distance Corsp | [MmM] 1,5 her
Case 2
in tncracked concrete Czorzs  Nwoe BNI| 12 | 16 | 25 | 35 | 505 | e23 | 708
Edge distance Corsp | [MmM] 2her 22het | 1,5het | 2,5 het
Splitting for minimum thickness of concrete member
Minimum thickness of concrete Nminz2 | [mm] 80 100 120 140
in uncracked concrete Gzorzs N BNI| 12 | 16 | 25 | 38 | 0 |0
Edge distance Cersp| [Mm] 2,5het
Reduced anchorage depth
Minimum thickness of concrete Nmin3 = | [mm] 80 80 100 140
in tncracked concrete Geoizs Nmw INI| 75 | 9 | 179 | 285 | | o | o
Edge distance Cersp| [Mm] | 100 100 125 150
Increasing factor £.\05
NRkp = We - Nrkp (C20/25) we| [ (_k)
Nk sp = We - Nk sp (C20/25) 20
Concrete cone failure
Effective anchorage depth het| [mm] 46 60 70 85 100 115 125
Reduced anchorage depth Nefrea| [Mm] | 352 40 50 65 -1 -1 N
Factor for uncracked concrete k1= Kkuern| [-] 11,0
" No performance asessed.
2 Use restricted to anchoring of structural components statically indeterminate.
JCP Option 1 Throughbolt
Performance Annex C3

Characteristic values for tension loads, Option 1 Throughbolt (zinc plated),
uncracked concrete, static and quasi-static action
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8.06.01-207/24




Page 25 of European Technical Assessment Deutsches
ETA-13/0364 of 27 January 2025 Institut

fur
English translation prepared by DIBt Bautechnik

Table C4: Characteristic values for tension loads, Option 1 Throughbolt (A4 / HCR),
uncracked concrete, static and quasi-static action

Fastener size ms8 M10 M12 M16 M20 M24
Installation factor yost| ] 1,0

Steel failure

Characteristic resistance Nrks | [kN] 16 27 40 64 108 110
Partial factor ws | [-] 1,5 1,68 1,5
Pull-out

Standard anchorage depth

Characteristic resistance in

uncracked concrete C20/25 Nrip | [kN] 12 16 25 35 51 7.3
Reduced anchorage depth

Characteristic resistance in 1) 1)
uncracked concrete C20/25 Nrip | [kN] 79 9 18 26,7 ) )

Splitting
Standard anchorage depth

Spilitting for standard thickness of concrete member (The higher resistance of case 1 and case 2 may be applied;
Cersp May be linearly interpolated for the member thickness hminz < h < hmin,1 (Case 2); yhse= 1,0)

Standard thickness of concrete hwniz| [mm][ 100 | 120 | 140 | 160 | 200 250
Case 1

Characteristic resistance in Noisp | [KN] 9 12 20 30 40 1)
uncracked concrete C20/25

Edge distance Cersp | [MM] 1,5 hes -1
Case 2

S R Vo [0 | 12 | 10 [ 25 [ 3 [ 05 [
Edge distance Cersp | [MM] 115 125 140 200 220 250
Splitting for minimum thickness of concrete member

Minimum thickness of concrete Nmin2 = | [Mm] 80 100 120 140

e e o Vs kM| 12 | 16 | 2 | 3 | o |
Edge distance Cersp| [MM] 2,5her

Reduced anchorage depth

Minimum thickness of concrete Nmin3 = | [mm] 80 80 100 140

N 6N [ 75 [ o | 0 | ms | o | o
Edge distance Cersp | [MM] 100 100 125 150

Increasing factor £.\05

NRrkp = We - Nrkp (C20/25) we| [ (C_k)

NORk,sp = Uk - NORk,Sp (C20/25) 20

Concrete cone failure

Effective anchorage depth her | [Mmm] 46 60 70 85 100 125
Reduced anchorage depth hefred | [Mm] | 352 40 50 65 - -
Factor for uncracked concrete ki = Kuern | [-] 11,0

) No performance asessed.
2 Use restricted to anchoring of structural components statically indeterminate.

JCP Option 1 Throughbolt

Performance Annex C4
Characteristic values for tension loads, Option 1 Throughbolt (A4 / HCR),

uncracked concrete, static and quasi-static action
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Table C5: Characteristic values for shear loads, Option 1 Throughbolt,
cracked and uncracked concrete, static or quasi static action

Fastener size M8 M10 M12 M16 M20 M24 M27

Installation factor yinst|  [-] 1,0

Steel failure without lever arm, Steel zinc plated

Characteristic resistance VOrks| [KN] | 12,2 20,1 30 55 69 114 169,4
Ductility factor k7| [] 1,0
Partial factor yus | [-] 1,25 1,33 1,25 1,25
Steel failure without lever arm, Stainless steel A4, HCR
Characteristic resistance VOrks | [KN] 13 20 30 55 86 123,6
Ductility factor k7| [] 1,01 -"
Partial factor yms | [-] 1,25 1,4 1,25
Steel failure with lever arm, Steel zinc plated
Characteristic bending resistance MO%xks | [NmM] 23 47 82 216 363 898 | 13315
Partial factor s | [-] 1,25 1,33 1,25 1,25
Steel failure with lever arm, Stainless steel A4, HCR
Characteristic bending resistance MO%%ks | [Nm] 26 52 92 200 454 785,4 )
Partial factor yms | [-] 1,25 1.4 1,25
Concrete pry-out failure
Pry-out factor ks | [] 24 2,8
Concrete edge failure
Effective length of Steel zinc plated lf| [mm] 46 60 70 85 100 115 125
rs:ﬁ;'grmﬂﬁ poar /S\f'ﬂgsg steel klmm]| 46 | 60 | 70 | 8 | 100 | 125 | -V
Effective length of Steel zinc plated ltrea | [MM]| 352 40 50 65

: : )] ) A3
loading wit hores  SMESSStel [y | 352 | 40 | 50 | s
QOutside diameter of fastener dnom | [mm] 8 10 12 16 20 24 27

' No performance assessed.
2 Use restricted to anchoring of structural components statically indeterminate.

JCP Option 1 Throughbolt

Performance Annex C5
Characteristic values for shear loads, Option 1 Throughbolt,

cracked and uncracked concrete, static or quasi static action
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Table C6: Characteristic resistance for seismic loading, Option 1 Throughbolt,
standard anchorage depth, performance category C1 and C2

Characteristic resistance for seismic loading, Option 1 Throughbolt,
standard anchorage depth, performance category C1 and C2

Fastener size M3 M10 M12 M16 M20
Tension loads
Installation factor Yinst | [-] 1,0
Steel failure, Steel zinc plated
Characteristic resistance C1 Nrkseqct | [KN] 16 27 40 60 86
Characteristic resistance C2 NRrks.eqcz | [KN] 16 27 40 60 86
Partial factor yms | [-] 1,563 1,5 1,6
Steel failure, Stainless steel A4, HCR
Characteristic resistance C1 Nrkseqct | [KN] 16 27 40 64 108
Characteristic resistance C2 NRrks.eqcz2 | [KN] 16 27 40 64 108
Partial factor yms | [-] 1,5 1,68
Pull-out (steel zinc plated, stainless steel A4 and HCR)
Characteristic resistance C1 NRk,p,eqct | [KN] 5 9 16 25 36
Characteristic resistance C2 NRrkp.eqcz | [kN] 2,3 3,6 10,2 13,8 24 4
Shear loads
Steel failure without lever arm, Steel zinc plated
Characteristic resistance C1 VRkseqct | [KN] 9.3 20 27 44 69
Characteristic resistance C2 VRks,eqc2| [KN] 6,7 14 16,2 357 55,2
Partial factor s | [-] 1,25 1,33
Steel failure without lever arm, Stainless steel A4, HCR
Characteristic resistance C1 VRkseqct| [KN] 9,3 20 27 44 69
Characteristic resistance C2 VRks,eqcz | [KN] 6,7 14 16,2 35,7 552
Partial factor ws | [-] 1,25 1.4
:253;:0" 1‘:i‘:lfitnhgugft annular gap | e [ 0.8
gap :”ilvllitnhg of annulargap | %% ] L

JCP Option 1 Throughbolt

Performance Annex C6
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Table C7: Characteristic values for tension and shear load under fire exposure, Option 1
Throughbolt, standard anchorage depth, cracked and uncracked concrete C20/25

Characteristic values for tension and shear load under fire exposure, Option 1 Through-
bolt, standard anchorage depth, cracked and uncracked concrete C20/25 to C50/60

to C50/60
Fastener size M8 M10 M12 M16 M20 M24 M27
Tension load
Steel failure
Steel, zinc plated
R30 1,5 26 4.1 7.7 9,4 13,6 17,6
Characteristic R60 1.1 1,9 3,0 56 8,2 11,8 15,3
) ——— Nrksfi | [KN]
resistance RS0 0,8 1,4 2,4 4.4 6,9 10,0 13,0
R120 0,7 1,2 2,2 4.0 6,3 9.1 11,8
Stainless steel A4, HCR
R30 3,8 6,9 12,7 23,7 33,5 48,2
Ch.aracteristic R60 Necsn | KN] 2,9 53 9,4 17,6 25,0 359 1)
resistance RS0 o 2,0 3,6 6,1 11,5 16,4 236
R120 1,6 2,8 45 8,4 121 17 .4
Shear load
Steel failure without lever arm
Steel, zinc plated
R30 1,6 26 4.1 7.7 11 16 20,6
Characteristic R60 1,5 2:5 3,6 6,8 11 15 19,8
: ———— Vrksifi | [kN]
resistance R90 1,2 2,1 3,5 6,5 10 15 19,0
R120 1,0 2,0 3,4 6,4 10 14 18,6
Stainless steel A4, HCR
R30 3,8 6,9 12,7 23,7 33,5 48,2
Characteristic R60 2,9 53 9.4 17,6 25,0 35,9
: Vrksi | [kN] )
resistance RS0 2,0 3,6 6,1 11,5 16,4 23,6
R120 1,6 2,8 45 8,4 12,1 17,4
Steel failure with lever arm
Steel, zinc plated
R30 1,7 3,3 6,4 16,3 29 50 75
Characteristic R60 1,5 3,2 56 14 28 48 72
: MO%xksn | [Nm]
resistance R90 1,2 27 54 14 27 47 69
R120 1,1 2.5 53 13 26 46 68
Stainless steel A4, HCR
R30 3,8 9,0 19,7 50,1 88,8 153,5
Characteristic R60 MOk [Nm] 2,9 6,8 14,6 37,2 66,1 114,3 1)
resistance R90 2,1 47 9,5 242 43,4 75,1
R120 1,6 3,6 7,0 17,8 321 555
" No performance assessed
JCP Option 1 Throughbolt
Performance Annex C7
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Table C8: Characteristic values for tension and shear load under fire exposure,
Option 1 Throughbolt, reduced anchorage depth, cracked and uncracked concrete

Characteristic values for tension and shear load under fire exposure, Option 1 Through-
bolt, reduced anchorage depth, cracked and uncracked concrete C20/25 to C50/60

C20/25 to C50/60
Fastener size M8 M10 M12 M16
Tension load
Steel failure
Steel, zinc plated
R30 1,5 2,6 4.1 7.7
Characteristic R60 N o ¢ KN 1,1 1,9 3,0 5,6
resistance R90 Riesil (] 0,8 1,3 1,9 3,5
R120 0,6 1,0 1,3 25
Stainless steel A4, HCR
R30 3,2 6,9 12,7 23,7
Characteristic R60 Newe [kN] 2,5 5,3 9,4 17,6
resistance R90 - 1,9 3,6 6,1 11,5
R120 1,6 2,8 45 8,4
Shear load
Steel failure without lever arm
Steel, zinc plated
R30 1,5 2,6 4.1 7.7
Characteristic R60 v KN 1,4 1,9 3,0 5,6
resistance R90 REEN [KN] 0,8 1,3 1,9 3,5
R120 0,6 1,0 1,3 2,5
Stainless steel A4, HCR
R30 3,2 6,9 12,7 23,7
Ch;racteristic R60 Veced [KN] 2,5 53 94 17,6
resistance RS0 o 1,9 3,6 6,1 11,5
R120 1,6 2,8 45 8,4
Steel failure with lever arm
Steel, zinc plated
R30 1,5 3.3 6.4 16,3
Characteristic R60 " N 1,2 2,5 4,7 11,9
resistance R90 B [Nm] 0.8 1,7 3,0 7.5
R120 0,6 1,2 21 53
Stainless steel A4, HCR
R30 3,2 8,9 19,7 50,1
Challracteristic R60 MOree [Nm] 26 6,8 14,6 37,2
resistance R90 v 2,0 47 9,5 242
R120 1,6 3,6 7,0 17,8
JCP Option 1 Throughbolt
Performance Annex C8
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Table C9: Displacements under tension load, Option 1 Throughbolt

Fastener size M8 M10 | M12 | M16 | M20 M24 | M27

Standard anchorage depth

Steel zinc plated

Tension load in cracked concrete N| [kN] 24 4,3 7,6 11,8 | 17,1 21,1 24
dno| [mm] | 0,6 1,0 0,4 1,0 0,9 0,7 0,9
e | [mm] 1,4 1,2 1,4 1,3 1,0 1,2 1,4

’ ) ’ 1

Displacement

Tension load in uncracked concrete N[ [kN] 57 7,6 11,9 | 16,7 | 23,8 | 29,6 34

) dno | [mm] 0,4 0,5 0,7 0,3 0,4 0,5 0,3
Displacement

SNee | [mm] 0,8 1,4 0,8 1,4

Displacements under seismic tension loads C2
Displacements for DLS dNeq,oLs) | [mMm] 2,3 4.1 4.9 3,6 51 4 1
Displacements for ULS SnequLsy | [mm] 8,2 13,8 | 15,7 9,5 15,2
Stainless steel A4, HCR
Tension load in cracked concrete N| [kN] 2,4 43 7,6 11,9 17 .1 19,0

0,4 0,7 0,9 0,5 -1

Sno [ [mm] 0,7 1,8
e | [Mm] 1,2 1,4 1,4 1,4 1,0 1,8
Tension load in uncracked concrete N| [kN] 58 7.6 11,9 16,7 | 23,8 33,5
Sno| [mm] | 0,6 0,5 0,7 0,2 0,4 0,5 -1
SOnee | [mm] 1,2 1,0 1.4 0,4 0,8 1,1
Displacements under seismic tension loads C2
Displacements for DLS SneqoLsy| [mm] | 2,3 41 4.9 3,6 51

: : ; : N 1)
Displacements for ULS SNequLs)| [mm] | 8,2 13,8 | 15,7 9,5 15,2

Displacement

Displacement

Reduced anchorage depth

Steel zinc plated, stainless steel A4, HCR

Tension load in cracked concrete N | [kN] 2,4 3,6 6,1 9,0
Sno | [mm] 0,8 0,7 0,5 1,0 -0 -0 )
Snee | [Mm] 1,2 1,0 0,8 1.1

Tension load in uncracked concrete N| [kN] 37 43 8,5 12,6
dno| [mm] | 0,1 0,2 0,2 0,2 -1 - -1
S\ | [mm] | 0,7 0,7 0,7 0,7

Displacement

Displacement

) No performance assessed

JCP Option 1 Throughbolt

Performance Annex C9
Displacements under tension load, Option 1 Throughbolt
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Table C10: Displacements under shear load, Option 1 Throughbolt

Fastener size m8 M10 M12 M16 M20 m24 M27

Standard anchorage depth

Steel zinc plated

Shear load in cracked and
uncracked concrete

V| [kN] 6,9 11,4 17,1 31,4 36,8 64,9 96,8

dvo | [mm] 2,0 32 3,6 3,5 1.8 3,5 3,6
dves | [Mm] 3,0 47 55 53 27 53 54

Displacement

Displacements under seismic shear loads C2

E,Ifgfgements dveqoLs) | [mMm] 3,0 27 3,5 43 47

Displacements

o (LSS Svequls) | [mm] | 5,9 53 9,5 0.6 10,1
Stainless steel A4, HCR
S;‘f;;f:gég:éf;’fd and V| [kN] 73 1.4 171 314 | 438 | 706
1
_ Svo| [mm] | 1.9 2.4 4,0 43 2.9 2.8 =
Displacement
Sve| [mm] | 2,9 36 59 6.4 43 42

Displacements under seismic shear loads C2

Displacements

for DLS SveqoLs) [ [mm] | 3,0 27 3,5 43 47 . .
Displacements
for |EJLS v.equis) | [mm] 59 5,3 9,5 9,6 10,1

Reduced anchorage depth

Steel zinc plated

Shear load in cracked and

uncracked concrete V] [kN] 69 114 17,1 31,4

Swo| [mm] | 20 3,2 3,6 3,5
Svo| [mm] | 3,0 47 55 53

Displacement

Stainless steel A4, HCR

Shear load in cracked and
uncracked concrete

V| [kN] 7,3 11,4 17,1 31,4

dvo| [mm] 1,9 2,4 4.0 4,3
Displacement
dver | [Mm] 29 3,6 5,9 6,4
) No performance assessed
JCP Option 1 Throughbolt
Performance Annex C10
Displacements under shear load, Option 1 Throughbolt

Z007115.25 8.06.01-207/24



Page 32 of European Technical Assessment Deutsches

ETA-13/0364 of 27 January 2025 Institut
fir
English translation prepared by DIBt Bautechnik
Table C11: Characteristic values for tension loads, Option 1 Throughbolt ITS,
cracked concrete, static and quasi-static action
Fastener size M6 M8 M10 M12
Installation factor yinst|  [] 1,2
Steel failure
Charac.tenstlc resistance, Niks | [KN] 16.1 226 26.0 56.6
steel zinc plated
Partial factor s | [-] 1,5
Characteristic resistance,
stainless steel A4, HCR Nrks| [KNI Lt 4E B8 =39
YMs [‘] 1 ,87
Pull-out failure
Characteristic resistance in
cracked concrete C20/25 Nrkp| LKN] . . L 24
Increasing factor for ve| [ A
Nrip = We - Nrip (C20/25) (20)
Concrete cone failure
Effective anchorage depth her | [mm] 45 58 65 80
Factor for cracked concrete ki=ken| [ 7.7
JCP Option 1 Throughbolt
Performance Annex C11
Characteristic values for tension loads, Option 1 Throughbolt ITS,
cracked concrete, static and quasi-static action
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Table C12: Characteristic values for tension loads, Option 1 Throughbolt ITS,

uncracked concrete, static and quasi-static action

Fastener size M6 M8 M10 M12
Installation factor yinst|  [] 1.2
Steel failure
Charac_tenstlc resistance, Nks | [KN] 16.1 226 26.0 56.6
steel zinc plated
Partial factor s | [-] 1,5
Characteristic resistance,
stainless steel A4, HCR Nrks| [KNI i 25,8 80,8 29,8
Partial factor ws | [-] 1,87
Pull-out
Characteristic resistance in
uncracked concrete C20/25 Nrkp| [kl L L 20 30
Splitting (the higher resistance of Case 1 and Case 2 may be applied)
Minimum thickness of concrete B | [OM] 100 120 130 160
member
Case 1
Characteristic resistance in i
uncracked concrete C20/25 N'Rksp | [KN] 2 L 18 24
Edge distance Cersp | [mMm] 1,5 hef
Case 2
Characteristic resistance in 0
uncracked concrete C20/25 N'Resp | [KN] 12 16 20 30
Edge distance Cersp | [Mm] 2,5 hes
Increasing factor for £\05
Nrip = We - Nrkp (C20/25) ve| [] (_k)
Nksp = Yo - NRisp (C20/25) 20
Concrete cone failure
Effective anchorage depth her| [mm] 45 58 65 80
Factor for uncracked concrete ki =kuern| [-] 11,0
JCP Option 1 Throughbolt
Performance Annex C12

Characteristic values for tension loads, Option 1 Throughbolt ITS,
uncracked concrete, static and quasi-static action
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Table C13: Characteristic values for shear loads, Option 1 Throughbolt ITS,
cracked and uncracked concrete, static and quasi-static action

Characteristic values for shear loads, Option 1 Throughbolt ITS,
cracked and uncracked concrete, static and quasi-static action

Fastener size Mé M8 M10 M12
Installation factor Yinst | [-] 1,0
Option 1 Throughbolt ITS, steel zinc plated
Steel failure without lever arm, pre-setting installation
Characteristic resistance VOks | [KN] 5,8 6,9 10,4 25,8
Steel failure without lever arm, through-setting installation
Characteristic resistance VO%ks | [kN] 5,1 7,6 10,8 24,3
Steel failure with lever arm, pre-setting installation
Characteristic bending resistance MO%xs | [NmM] 12,2 30,0 59,8 104,6
Steel failure with lever arm, through-setting installation
Characteristic bending resistance MO%xs | [Nm] 36,0 53,2 76,0 207
Partial factor for Vrksand MOrks yms| [ 1,25
Ductility factor kz| [-] 1,0
Option 1 Throughbolt ITS, stainless steel A4, HCR
Steel failure without lever arm, pre-setting installation
Characteristic resistance Vs | [KN] 57 9,2 10,6 23,6
Partial factor yws | [-] 1,25
Steel failure without lever arm, through-setting installation
Characteristic resistance VOois | [KN] 7,3 7,6 9,7 29,6
Partial factor yms | [-] 1,25
Steel failure with lever arm, pre-setting installation
Characteristic bending resistance MPrks | [Nm] 10,7 26,2 52,3 91,6
Partial factor yws | [-] 1,56
Steel failure with lever arm, through-setting installation
Characteristic bending resistance MO%ks | [Nm] 28,2 443 69,9 191,2
Partial factor s | [-] 1,25
Ductility factor k7| [-] 1,0
Concrete pry-out failure
Pry-out factor ke| [-] 1,5 1,5 2,0 2,0
Concrete edge failure
E;ZZ?;Ze length of fastener in shear It| [mm] 45 58 65 80
Effective diameter of fastener dnom | [Mm] 8 10 12 16
JCP Option 1 Throughbolt
Performance Annex C13
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Table C14: Characteristic values for tension and shear load under fire exposure, Option 1
Throughbolt ITS, cracked and uncracked concrete C20/25 to C50/60

Characteristic values for tension and shear loads under fire exposure,
Option 1 Throughbolt ITS, cracked and uncracked concrete C20/25 to C50/60

Fastener size M6 M8 M10 M12
Tension load
Steel failure
Steel zinc plated
R30 0,7 1,4 2,5 3.7
Characteristic R60 N KN 0,6 1,2 2,0 2,9
resistance R90 Ressi | [KN] 0,5 0.9 15 22
R120 04 0,8 1,3 1,8
Stainless steel A4, HCR
R30 2,9 54 8,7 12,6
Characteristic R60 N KN 1,9 3.8 6.3 9,2
resistance R90 Rean | [kNI 1,0 2.1 3,9 57
R120 0,5 1,3 2,7 4.0
Shear load
Steel failure without lever arm
Steel zinc plated
R30 0,7 1,4 2,5 3,7
Characteristic R60 Y KN 0,6 1,2 2.0 2,9
resistance R90 Reef | [kN] 0,5 0,9 1,5 9.2
R120 04 0,8 1,3 1,8
Stainless steel A4, HCR
R30 2,9 54 8,7 12,6
Characteristic R60 y KN 1,9 3.8 6,3 9,2
resistance R90 sian | ] 1.0 2.1 39 57
R120 0,5 i3 27 4,0
Steel failure with lever arm
Steel zinc plated
R30 0,5 1,4 3,3 57
Characteristic R60 Moen | [NM] 0,4 1,2 2,6 4,6
resistance R90 0,4 0,9 2,0 34
R120 0,3 0,8 1,6 2,8
Stainless steel A4, HCR
R30 2,2 55 11,2 19,6
Characteristic R60 1,5 3,9 8,1 14,3
resistance RSO Mirisa | [Nm] 0,7 22 51 8,9
R120 04 1,3 3.5 6,2
JCP Option 1 Throughbolt
Performance Annex C14
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Table C15: Displacements under tension load, Option 1 Throughbolt ITS

Displacements under tension load and under shear load, Option 1 Throughbolt ITS

Fastener size M6 M8 M10 M12
Tension load in N [KN] 20 3.6 4.8 8.0
cracked concrete
dno [mm] 0,6 0,6 0,8 1,0
Displacements
ONeo [mm] 0,8 0,8 1,2 1.4
Tension load in N [KN] 48 6.4 8.0 12,0
uncracked concrete
) Sno [mm] 04 0,5 0,7 0,8
Displacements
SN [mm] 0,8 0,8 1,2 1,4
Table C16: Displacements under shear load, Option 1 Throughbolt ITS
Fastener size M6 M8 M10 M12
Shear load in
cracked and uncracked concrete v [kN] 4.2 5.3 6.2 16,9
dvo [mm] 2,8 29 25 3,6
Displacements
SV [mm] 42 4.4 3,8 53
JCP Option 1 Throughbolt
Performance Annex C15
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